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of CRREL and Dr. Uwe Radok. 
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CONCENTRATION AND FLUX OF WIND-BLOWN SNOW 


Malcolm Mellor and Gregor Fellers 


Information on the mass concentration and the horizontal mass flux of 
blowing snow is useful in dealing with certain practical problems, notab:» 
those involving snowdrift formation, wind tunnel (or water flume) modeling 
of blowing snow, reduction of visibility, and attenuation of radiation near 
opticai frequencies. The basic requirement is for data on the concentra- 
tion and flux as functions of height and wind speed when the wind blows 
across a flat surface with an ample supply of loose snow particles. 

Many years ago, Australian investigators working in Antarctica 
gathered a large quantity of systematic data on blowing snow, using tech- 


niques and equipment that were validated by tests and theory. Results were 


analyzed very thoroughly, with emphasis on estabiishment of the relevant 
physics. Without doing anything essentially different from the original 
investigators, we have combined the Australian data and applied multiple 
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regression analysis in order to relate mass flux and mass concentration to 
the relevant variables that are most easily measured, i.e. height above 


surface, and wind speed at standard anemometer height. 


The Australian studies were inspired by Fritz Loewe, whose interest in 
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blizzards was stimulated by a wintering in Terre Adélie. Systematic obser- 
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vations were originated by M. Mellor and developed under the direction of 
U. Radok. The great majority of the field observation were made by R. 
Dingle, and analyzed by U. Radok and W. Budd. Anemometers and aerodynamic 


ee snow collectors were mounted in pairs on vertical masts, with logarithmic 
ai vertical spacing. At each level, the instruments gave wind speed and mass 
Lara flux. Mass concentration and the parameters of the wind profile (shear 
a velocity and roughness height) could then be derived. Altogether, 1201 
anh usable data sets were obtained (see Appendix). ‘They include measurements 
ne in conditions where: (a) there is new snow falling directly into the 

gi turbulent boundary layer, and (b) chere is no precipitation from above and 
was all particles are picked up from the surface. Most of the observational 
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tet data have been published (Budd et al. 1965, Mellor and Radok 1960), but 

we some unpubl“ shed results were provided directly by Dingle and Radok. 

| Information on particle size and fall velocity can be found eicewhere 

(Budd 1965, Budd et al. 1965, Mellor 1965); with strong s.inds (> 19 m/s) 
mean particle size is approximately 100 ym around 1 m height, about 150-200 
um within a few centimetres of the surface, and about 90 wm at head height. 

Measurement3 have been made by other investigators, but we do not have 
access to the actual observational data, or to the instrument calibrations 
that are needed to establish comparability. 

To obtain representative empirical relations for the dependence of 
flux q and concentration p on height z and wind speed uj 9, we can perform 
multiple regression analysis on the data while taking account of the rele- 
vant physics. The dependent variable Y is a simple function of either q or 
0, and it is expressed inicially as a 10-term polynomial with cross~pro- 
ducts and terms up to the third power. Some terms may be discarded on the 


basis of significance tests. The two independent variables X, and Xo are 


simple functions of z and uj9 respectively. If Y is taken directly as p, 


Ee, 
a 
ow we 


with X, and X as z and ujg respectively, the correlation is very poor, 


since the observed values of Y range over more than 4 orders of magnitude, 
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while corresponding values of X, range over more than 2 orders of magni- 


tre 
‘, 


Ge tude. Using the logarithms of the observed quantities for Y and X), 

ae together with u;9 as X», the results are much better. However, both theory 
Py and observation (Dingle and Radok 1961, see also Budd et al. 1965 and 

rut Mellor 1965) indicate that the relation between ln p and the reciprocal of 
ay wind speed, 1/u,,9, should be close to linear, and it is found that regres- 
Ses sion of In o (Y) against ln z {X,) and 1/u,q9 (Xj) gives the best fit to the 


data: 


Ses A parallel treatment for the regression of ln q against 1n 2 and 1/uy9 
+ 
fs is less easy to relate to theory. However, by using different forms of the 
ee wind profile in the expressions for p and u in the product q = pu, the 
-@: logarithmic regression forms for q and z can be justified (see Mellor 1965, 
et p- 15, eq 17). By comparing magnitudes for the two parts of the exponent 
ye in the hybrid equation for q, it can be argued that the wind-dependence of 
ran q is not radically different from that of p, so that there can be no strong 
i objection to taking X, as 1l/u),9 in the regression. 
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In both regressions the multiple correlation coefficient r = 0.978. 
The standard error of Y about the regression plane is 0.453 for ln o and 
0.447 for In q (with o and q in units of g/m? and g/m2s tuspectively). 

The final regression equations were as follows. 

Mass flux, q 

Y= in q, Xj = 1nz, Xo = 1/uyg- (qin g/n2~s, z inm, uj in m/s) 


¥ = 10.089 - 0.41049 X, - 122.03 Xp - 0.13856 X,7 - 14.446 X)X_ 
- 0.0059773 X,° + 3.2682 X, 2X. + 114.13 X)X>? + 2290.0 X53 
Mass concentration, 0 
Y= In p, X; = 1nz, Xy = 1/ujy- (p in g/m’, z ino, Uj9 in m/s) 
Y¥ = 4.8679 - 0.42209 X; - 34.369 Xp - 0.13265 X,2 = 17.427 XiX, 
- 972.01 X,” - 0.0070277 X,> + 3.2692 X12X> + 135.54 X4Xo2 
+ 6430.2 x,3 


Figure 1 shows probable values of mass concentration p as a function 
of height z and wind speed uj according to the regression equation. In 
Figure la, p is plotted against z on logarithmic scales, with U,9 a8 
paramecer. In Figure lb, p is plotted on a logarithmic scale against 1/uyo 
(or against u,q on a distorted scale), with z as parameter. The observa- 
tional range for 2 was from 0.03 to 4 m, and for uj it was mainly within 
the range 10 to 25 m/s, with a few values up to 36 m/s. 

For high wind speeds, when particles are well diffused, Figure la 
indicates that the theoretical power relation between p and z is a good 
approximation, with an exponent not far from -l. The exponent given by 
simple theory is -w/kux, where w is particle fall velocity, ux is shear 
velocity (* 1 m/s with winds of 25-35 m/s), and k is von Karman's constant 
(0.4). If -w/kux = -1 for strong winds, w ~ 0.4 m/s, which is a credibie 
value for particles of wind-blown snow. 

At low wind speeds, when there is a sorting of particle size (and fall 
velocity) with height (see Budd 1965), a linear relation between ln p and 
In z applies only at low levels. At the lowest observed wind speeds (* 10 
m/s), 9 tends to a limit of about 0.06 g/m when z is greater than a few 
metres. This is the sort of concentration that corresponds to very light 


snowfall in calm weather. At the lower levels, the general (negative) 
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slope of the curves in Figure la increases as uj), decreases, presumably 
because the shear velocity is proportional to u,,)- Very close to the 
ground (z = 10 mm), the curves converge to a focus, indicating an upper 
limit of concentration that is not strongly dependent on wind speed. This 
limit, which is approximately 1400 g/m? and therefore close to air density 
(= 1300 g/m), was predicted and noted in earlier studies (Owen 1964, Budd 
et al. 1965, Greeley and Iversen 1985). The height of the “focus” is more 
or less the height of the top of the saltation layer. 

Figure lb shows that the theoretical expectation of inverse propor- 
tionality between ln p and 1/u409 is realized in strong winds at levels 
above 0.5 m. However, with less strong winds the concentration does not 
decrease as much as might be expected from simple theory, perhaps because 
falling snow sets a lower limit for p. At low levels, p becomes progres- 
sively less sensitive to wind speed, as already mentioned in connection 
with the "focus" in Figure la. The curves for low levels in Figure 1b 
could perhaps be approximated by straight lines, but they actually show 
contraflexure. Taken at face value, they suggest that p may become almost 
independent of u;, for very high winds and for layers very close to the 
surface, a trend which seems credible. They also indicate a trend towards 
a lower limit of p in light winds for layers very close to the surface. 
This is more difficult to rationalize, although one might consider systema- 
tic change in particle size as a possible explanation. 

Figure 2 gives horizontal mass flux q as a function of height z and 
wind speed u;q- The plot of In q against ln z (Fig. 2a) shows approximate 
linearity for nigh wind speeds, with the relation net too far from inverse 


proportionality. In lighter winds, an approximately linear relation be- 


tween ln q and 1n z prevails only at low levels. At high levels and low 
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wind speeds, q for a given value of z tends towards a limit. As was the 
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case for p, the curves in Figure Za tend to suggest convergence to a focus 
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very close to the surface, but it is not easy to accept this trend. Exten- 
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sion of the curves to a common point indicates q ~ 30,000 g/m*-s at z * 6 
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mm. However, the Limiting value of p at low level should be approximately 


1300 g/n°, with a wind speed of approximately 2 m/s very near the surface. 


. A eet tie 
i ee 


‘ 


a tall tell dl 


This is an order of magnitude discrepancy; the expected maximum for very 
low levels is q * 3,000 g/m*-s at z < 10 mm. 
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Figure 2b shows approximate inverse proportionality between ln q and 
L/uyo at very low levels, but above 0.1 m there is inverse proportionality 
only in very strong winds. At the higher levels, there appears to be a 
trend towards a lower limit of q as uj), decreases. The indication is that 
such a limit might be of order 0.1 to 1.9 g/m-s, corresponding to the 
suggested lower limit of p around 0.06 g/m? if wind speeds are a few metres 
per second. 

If new measurements should be made in the future, it would be useful 
to extend the profiles above the 4-m level, since extrapolation to high 


levels is called for in the treatment of certain problems. 
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APPENDIX A: FIELD DATA USED FOR REGRESSION ANALYSIS 


Principal data source: Budd et al. (1965). 
Additional unpublished data provided by R. Dingle and U. Radok. 
Some data for very strong winds from Mellor and Radok (1960). 


Height Wind Mess Wind Macs Height Wind Masa Wind Mass 
(z) elon Cone @aza Flux (zl @10m Conc @im Flux 
4.000 9.60 0.076 8.79 0.666 2.000 12.66 0.564 11.00 6.204 : 
4.000 9.78 0.019 8.35 0.370 2.000 12.68 0.255 11.04 2.815 
4.000 10.19 0.1t 9.37 1.040 1,000 9.60 0.175 7.5. 1.326 
4.000 10.73 0.057 9.93 0.566 1,000 9.78 0.037 7.54 0.279 
4.000 11.07 0.136 10.28 1.396 1.000 10.19 0.251 6.23 2.066 
4,000 19.17 0.219 10.16 2.225 1.000 10.73 0.130 8.59 T.017 
4,000 11.21 0.082 10.23 0.839 1.000 11.07 0.264 9.59 2.532 
4,000 O31 0.109 10.33 1.126 1.000 11.17 0.505 | 8.79 4.439 
4.000 11.60 0.104 10.76 1.921 1.000 11.21 0.330 8.90 3.362 
4.000 11.64 0.105 10.62 1.915 1.000 11.31 0.385 8.60 3.311 
4.000 11.64 0.210 10.75 2.257 1.000 11.60 0.199 9.29 1.649 
4.000 11.62 0.046 10.65 0.499 1.000 11.64 | 0.42u 9.2m 3.916 
4,000 11.67 0.120 10.63 1.300 1.000° 11.64 0.691 9.% 6.468 
4.000 11.93 0.207 10.65 2.26 1.000 14,62 0.276 9.44 2.624 
4.000 “11.9% 0.103 10.77 1.109 1.000 11.67 0.436 9.56 4.166 
4,000 12,08 0.103 10.73 1.108 1.000 11.93 0.362 9.26 3.352 
4.000 12.10 0.025 11.18 0.279 1.000 11.9% 0.423 9.3% 3.934" 
7 4,000 12.19- 0.150 11.22 1.683 1.000 11.08 Q.218 9.21 2.008 
4.000 12.26 0.250 11.27 2.018 1.000 12.10 0.205 9.47 1.941 
4.000 12.29 0.233 11-.28 2.628 1.000 12.19 0.522 9.71 5.069 
4.000 12.u4 0.050 10.99 0.549 1.000 12.26 0.406 9.69 3.934 
4.000 42.u1 0.249 11.25 25601 1..000 12.29 0.348 9.67 3.365 
4.000 A2.N3 0.140 11,42 1.899 ° 1.000 12.41 0.366 9.34 3.418 
4.000 12.52 0.045 11.65 0.$24 1.,000 12.41 0.759 9.62 7.302 
4,000 12°56 0.882 11.83 6.710 1.000 12.43 0.464 9.73- 4.709 
4,000 12°56 0.161 11.70 1.064 1.000 12.52 -0.163 10.29 1.677 
4.000 12.66. 0.264 11.74 3.099 1,000 12.56 0.821 9.74 7.997 
4.000 12.68 0.095 11.04 1.125 1,000 12.56 0.853 10.14 “$.607 
2.000 “9560 0.122 6.43 1.026 1.000 12.66 0.906 10.07 9.123 
2.000 9.78 0.031 6.26 0.287 1.000 12.68 0.544 10.05 5.467 
2.000 10.19 0.176 6.90 1.566 0.800 9.60 0.351 7M 2.353 
2.000 40.73 0.091 9.17 0.634 0.500 9.76 0.120 6.99 0.839 
2.000 11,07 0.230 9.79 2.252 0.500- 10.19 0.271 7.61 2.062 
2.000 11.17 0.410 9.75 3.997 0.800 10.73 0.354 7.92 2.604 
2.000 11.21 0.205 9.61 :.970- 0.500 11.07 o.sut 8.62 4.772 
2.000 WN 0.236 9.57 2.259 0.500 11.17 0.869 6.32 7.396 
2.000 11.60 0.19 ~ 10.06 1,502 0.500 1.21 0.791 8.06 6.375 
2.000 14.64 0.226 10.11 2.285 0.500 11.34 0.422 7.48 3.157 
2.000 11.64 - 0.336 10.02 3.367 0.500" 11.60 0.363 8.77 3.164 
2.000 14,62 0.074 10.20 0.785 0.500 11.64 -0.655 6.46 7.233 
2.000 41,87 0.221 10.19 2.252 0.500 11.64 4-133 6.57 9.710 
2.000 44.93 0,223 10.20 2.275 0.500 14.62 0.420 6.69 3.650 
2.000 11.94 0.223 10.25 2.286 0.500 11.87 0.861 6.65. 7.448 
2.000 12,08 0.141 9.94 1.802. 0.500. 11.93 0.790 6.84 6.747 
2.000 12.10 0.066 10.32 0.702 0.500 11.98 0.659 8.44 5.562 
2.000 42.19 0.296 10.37 3.070 0.500 12.08 0.590 8.09 4.773 
2.000 12.26 0.322 10.40 3.349 0.500 12.10 0.478 6.65 4.135 
2.000 412,29 0.286 10.41 2.977 0.500 12.19 4.006 8.68 8.933 
2.000 2.41 0.110 10.23 1.125 0.500 12.26 0.566 6.9 5.068 
2.000 42,u4 0.429 10.53 4.517 02500 12.29 0.464 8.85 4.106 
2.000 12.43 0.2m) 10.66 2.617 0.500 12.41 0.544 6.26 4.493 
2.000 12:52 0.068 10.87 0.739 0.500 12,41 1.154 8.77 10.094 
5 2.000 12°56 0.759 10.93 8.296 0.500 12.43 0.734 9.41 6.687 
on 2.000 12556 0.275 10.75 2:956 07500 12.52 07507 9.76 4.948 
fa 
a4 
a 
40) 


Ae ye Bec Teen sO 8 ee 2 A ee et eR EP I a SS 2 OS ae A a Sel tt Se eee ee Ce FES WP RYE OP TATE SF fo Mw 


CI Se ie iE EES! SE SE aE ee a rae 


“=.= 


ee ee Se See ee de a ed 


SFE EPR SNS TEP ATR 


ne? 


* 


SEES 


wue ee 
EK NMOFAR NOR Te 


-3- 
-= ON 


a 


eze° Red 
Hen’ on 
EWS* nae 
COE ah 
wate 219 
OL ont 
Gr QBN 
£02" Bot 


Ls | 
bal aes 


nee’ 
Ohz 


eo ) 6 © ee oO 


EREBRSRER SE 
ERE RSRE 
OoOoooooeocessoo0oc 0000 


zm 
m& 
ies 


. 


OL0° LS 


069° 9L1 


rad 


~ At 


SBSSS8888888888888888 


oe 8 6 4 6 8 


“ 1 ee cee ee 8 
COFFS SAFSIPTARAAA AFA TARP FADS LITPINNANNNNNNNNN ANNO 


7 


+e ee eo He ee He 


cee * 


Ce ee 


HP) 


Atta EF 


ee8° 29 
61Z°O2S 
216° LS2 
060° 6th 
€09°Scs 
$19°0e¢ 
€0S° 2Sh 
Lid°9RE 
Onl’ ZSh 
@1L* 62 
219° 905 
zz" Sei 


nee 791 
2667274 
799" nd. 
ZhL* ZOZ 
‘209° n6! 
6S2°€S1 
965° 02 
tZ0°644 
9ES*°6S1 
£6" 68 
101° 0€1 
Sen" 92 
16h" 901 
092°26 
902° Zht 
Zw" On 
O62" tet 
109° 62 
6Lb°CL 
ese" eR 
e7S"09 
nih’ Zh 
SSF" Ce 
S18" En 
2é77Oh 
2Lf° GS 
10°25 
9E9° SG 
00h 
Bin" eh 


o 6 6 © © 8 © eee 


Sask Has age 


+ 


SOOM AIT HIN 


eo 8 6 8 


BRL SRR 


010 


r PSSSSURERR TASER RRTIRN € 
BOAK DOAN NOS ONNDY ODDO OO OOM OOD heh > 2 


2 
o 


S4E8 


oe eo 6 8 


GRBRSSRAZEREIES 


ERGRRELER IES 


256" 6z 
‘b2z° EZ 
99°01 
slereL 
OF E" OE 
O92." tt 
250° 12 
SOL" ut 
eon 31 
OZtr mt 
€20° €Z 
796°S 
867° 0€ 
062° Et 
669° 44 
OTL" 4h 
ee0°O1 
sore 
so9"9 
hOC” G 
6067S 
RG L 
ens’9 
SOerL 
6hO"h 
zairw 


- 


- 


- 


NN OEREOLOEQEN 


90000566 59:6:5 6 9.6:0°9:6:6'9:6:0:6:0:0:0:0:6:0:0! 


° 


Pete ret eee. 


g88% 


Z290°0 
290°0 
Z290°0 
z90°0 
790°0 
srrro 
Sct°o 
sc1°o 
Sct°o 
serro 
G71°0 


t= 


WAT AE 


€29°6¢ 
2€S° ih 
hSi°9e 
626°S¢ 
€€S* he 
'@2S°6E 
056° 92 
412° OC 
629° Ce 
06h" 9€ 
Ob" iz 


- 
- 
. 


ee 


RN OOONRE RN OS 


. 


* 


eSSTARARARRIHNR 


LF 
W020: 


eee 


. 


eee 


Cee eeoreen 


22 
SL 
46 
a6 
OL 
99° 
46 
(xa 
€9 
Sh 


#1" 


Nwrzrzz7nFTezzON 


i” 
$ 


RRRRRRRRRRR 


R 


19) 
ce) 
ce) 
Lu 
0 
c) 
me) 
0 
i.) 
0 
i?) 
ie) 
0 


g 


74 


ars 


4, 
ea tah 


ae oe 
aa ta 


ie 8 abe to 


At, 


10 


wes 


an) 


“eee Bk FRM CEM EE et Fe Pe eee ta et GW, 


: = 2 


S 


# 


Pi. PS ER NAS Owe eS ee Re BR: 


H 


652" 29 
999" H19 
OLt'0Bit 
£96° GES 
ZLO' BIL 
ELL‘ 6h 

06S" 122 
Zen’ Enz 
L6E° €2z 
mOL? LEZ 


Geo" Lot 
ELL wat 
GLE“ 
ooEe*r 5 
€sersel 
196° LnZ 
veb tht 
GET" m61 


29m" S24 


650° 293 


£28" 055 


£E6" Oh2 
Z19° 964 
1S2° O61 
VEE 
@LS° Le 
ez9" ne 
nh” Lot 
Rin ee 
1é.°c9 
128° 96 
oon ett 
COU ne 
O01" bt 
6S8° 08 
12.0° 0% 
RES Ee 
ARS" OS 
220° 92 
966°C9 
Coban 
£96"S4 
6.0° 69 
Sin’ nt, 


MT 
one 


“" 


‘ 


ae ee 


on 


: DHOVGNGOAHOHOODHOOOHON GOR NE OLR RKRDRONNRVOONONARERE OVOUVUR OY 


7 8 8 # 8 ee 


ec Fr 8 eae 


rf 


HSASLTSSSHRAS HRS SASSCASGRIRLIEGA 


RR 
eS 


* 


ve ee 


team Ne 
REZRZINST RASS 


a5 
3 


ae ef ee 


€6€°@Z 
H6E"S 

Océ" OL 
Ons" 4h 
66S°St 
bno"6 

7ztot 
heL* Ut 
SCL et 
9270°6 

000°S 

601.9 

hed 
9SC" 6 
€9L°% 
Oge* 6 
62254 
errs 
092° 


wOoL @ 
pute 


m2) 


“UBIS 


10° RE 
bez" oe 


1le"9e 
hin’ ot 
zou’ €z 
eee" 7? 
ener 
Z6R"L1 
6en "bt 
G2E° SE 
6E9° 4 
ase Or 
cn9" 6 
no GL 
eno Oz 


xnytd 
Fe. eB 


oN. 
Ror a ae 
cho 


ee 8 8 


* 


BOOKIE ATER SRN 


Oth 
-F:0F 
ES AAADAADA DO ON OO ORAM AOAC TON 


RULRRSER 


one 


eyret 
L6°2t 
96°41 
067Z1 
sere 
n1e°St 
2z°el 
sge°a2t 
oL* el 


wool e 


HS6"9 
OES" TL 
Ooze" ét 
ours 
se2°9 
Lis’ze 
Se6°9 
0z6°@ 
ghe- Zt 


emo TTFQMOH 
BS BaAFS ai ZSRRS 
ODAKRAAA O- HO 


6 8 8 


- 


. 


* 


- 


Leero 
gez"O 


oucey 
ssu 


EEL 


“se 9 8 


5 3 WD ww) i) 
me = OOO OCCOCOCOSOCES 


SEELLEELEEE: 


9 
yyw 


a?) 


oe ee 8 


ee 


8888888388 


8888 


g 


AOE OTN MEAN NECTED N ee me te em mm 


2 
28 


C 
Phe 
nm 
- 


ee ie is 


tg Wig 


ee See re a eed 


Ee Fe Fy 


wih Sw aL Lew Fe 


a 


sats 


ee Sw os Le 


tg ae ae 


a i 


« 


topes 


. 
= 


= £. $e ee ee ee ee 


ee 


* 
| SOZ"06 FE “Os 202°8 o9°si 0Sz°0 €e0°0€ *h a! 
tLz"90t 986 GLL°0, = LSSt = OSZ*O LES? Oz . *h ee 
LoL"09 — 28°6 991°9 OSz"0 40m" Lt “te fyi 
SS9"En = Se" OL 6Se"h '0Se°0 61E° EZ ot és, 
666'6h = SO" Oh SLe"h ‘OS2°0 96°21 i i i 
wle"te€ = 40°01 SLI€ osz"O ton ec rf h to 
Sne"s@ SHO z91"@ 0Sz°0 ezizz ‘ h r 
: hh6"th = - ZC" OL 981" h osz°o 100°9z 1 h Be 
: 26S°hS 60°01 ti9°S 0S2°0 66°91 r tr ae 
! miezs 92L°6 O9€°S 0Sz°0 eze°6 t ft nt 
1 el6°c9 SZ°6 zoe" ose°G Ofo’ ht 1 h 2 
i OL" Ih 92°6 29i"n osz"o ose*2 t fr ” 
j o1e°zn tO Sei'h tent 062°0 s¢o°Sz t h % 
: OzZO"hh =—- HS Le" ht 0sz°0 nee’9 t be Me 
Ses'49 = «ISG 6crnt ose" 06S"St h Pi 
t esr eS = «EOE Earnt Oge"G C16°2t h "s 
! OSL"91 GHG ivmt —-982"0 g9i'St L h Bs 
i OCG" 9E 12°6 Zo"nt 062° 0 610°E4 l 4 es 
: h60°0R = SS°ZL e279 00s°0 nSo’S i h o 
! SeIeeS 61S 1ez"h es"9l 00S°0 1922! 000° 1 tn if 
! go7L = EZ" AE 620°9 9S°91 005°0 9c9" 11 000° t h bc 
i OBC = -OBT LE ash’< nS"9h 00S°0 Z2L°2. 000° | tn re 
i OE" Gr fh at 696°C tS°9L 00S*0 LOLOL 000° 1 h = 
" €zr°o" ch" ot ra | €ress 00s°0 6nL°€ 000° 4 h e 
4 De ee ae 0G" h zo" 91 00s*0 Lin 61 000°2 h 
i mS" bi €Sz"e 10°91 00S"0 6cR"S! 000° h a 
' ostt = SBETZ_— GTS (ONO 198° 91 000°Z h at 
: O27 tt G2h-e 98°SI 00570 61e°Si 000°2 h ey 
1 Foard e0" S £i."Ss o0S"0 ziezi z h * 
H earn gee 69°51 00S°t OOH z : hb 5 
: ters mOG" E oo" St 00s" © 5eL-8L d 099° 21 9 ne 
: 82°01 SRE"S 45"St 005°9 GSI ut 1079: 000° = Oh2" zt re) haf 
i] 06°OR eZ 6C°St 00S°0 'Qhé"G 16°S3 000°T O€" SET " 
‘ @G1"6t eerki Lr ea} eo" Se 005°6 gez°z 9e°SL 000°2Z 08S" S91 % 
t teh nz OTE Lizz hOrSt 00S*0 0ez-OL 2z°St 000° 2 ee1°soe nig ofl ret 5 
t £9G‘ht S6"O. ore’ 60°nL 00s°0 GEL" St 69°St 000°2 @inzz9 ED On9" BE 
t ml6tm ee" £00" h 9e" mt 008°G 92h" EL 09°St 000° ezz"eeS = Sh" O€n* 06 é, 
4 LGn°9t 48°Ot tS" 99° trl 00S"0 n29° 91 000°2 0S7°S86 (00"L OSZ" Ohl "" 
7 WeL°9% 9204 BENZ 6S" at 00s" 219°01 000°2 One"92€ hh" % 
ceenz = EL O8 616°2 LS*ht 00s"0 BG6I°L 000°Z ezz-eez = =99°9 Na 
: Z0"€€ = 94 OL Sst"¢ = Sut = 00S"O 1Z0°6 000°Z €00°6S2: 6272 x 
956712 OL708. 750" tn’ HE (0050 ois*h 000° shOZS 049 089° 2 r 
i nog ht = PE" O1 ere Heth 90$"0 896°C1 6 000° ho"9 One “iL o 
E gseazt 60" 01 192°2 LE‘ ht 00S"0 2sh’h zeret *Z 12°9 "edt 2 
OGL Oe 9° Ol She"? 6c° mh 00s" 0 zee’e@ nt Zt 000° 2 Sto: oSize one! nh 
i S257 OGG ere vont 00S°0 Lith’ 2n°zt 000° 2 99°9 O€e"2Zh = OWI . 
iN beerzit BETO one" 4 étnt 00S"0 9nS* & fan’ Z1 000° 2 ZiQ"LSE 0B" O6S°TS = OEE 5 
b nig et AM Oh HOE" t eornl 00s" nRE"6 gerzt 000°Z QeL"6hO LATS OORETL —Z44 1£0°0 e 
"1 Con" be ss°2t LOS"? GL°9t 900" t 160s thzt 000° 9n0-L65 SEO o91-ze 0 eereh 1€0°O ta 
4 WF ~s LeveL 6L6° 1 OS" Si, 000°! 949°S 00°21 000°= SIz"GOS = CR" OQLE7EL 1A, 1070 i? 
N gepene ta tLe"? 95°9t 000° t 19979 AG tt 000°Z cos" 99 L979 006706 Zt EL e079 
i 798° OF Leen, rary AGS 000" s Seng 2e7et 000°¢ Ole6Ih | LETD 026° S9 £6778 1eo7e * 
; ELST are sre IS"Ot 009° 1 repea rhe 000°2 SEA 19 66" O6h*SOL GET E oro " 
r ast H caret 69°C rarer 000° | ion’ t HO"Zt 000° 2 GOr"EOR = hs CLG hZE OBL rare a 
id 
i wt WoW gy ae ee Wook ew {2} yt WP ep Son Ww Obie wep aod wz @ autey Won & 12s hk 
e aa Piet, LEM rug AGB ay ¢ Sey bain Soe eu aya T aH Ssey ruts sty puik AAT T OF " 
sl é 
z A 
: bs 
: r 
* 
r 
a 
fj 
», 
ul 


> 


a a ee ae ae ae ee Se ee 


ha he he el 


As e236 cee ee eee eee ee fee bee ee Be eo A 


é5l°Le 
gag" 1Z 
890° 02 
N96" SS 
gee" ce 
9€H° SZ 
628° 22 
n99" ne 
L42°02 
60€°€? 
cee"rt 
Onl’ 6Z 
SLE" he 
ZO6° 2S 
€er°sot 
€ne* Se 
6Lb°61 
sor 9oz 
610° 2 
60° 02 
One’ et 
fES° 1” 
BES* 62 
GIL ik 
00s* 0+ 
Eee 
o0e0° Oo! 
€S0* He 
hzo"s 

Z10° 02 
462° 02 
Sse" tt 
ere ur 
S00° Lc 
Gleb 
StS* ht 
1E9°St 
C6L "hi 
were 
QE" SL 
489°9 

822° eL 
ELS" EL 
woz"et 
L66"E 

65°: 
610°6 

658° SS 
hHOL'St 
nBE OL 
Holl 

‘A's | 
ute'é 

Olas 


xd 
See 


S22-z 
oze*t 
Bez" 1 
oon" ¢ 
020°2 
nest 
sez" t 
n9S*t 
Lnet 
6Ln i 
oze"o 
z9e" 1 
909° | 
zes"t 
090° 1 
LtL?t 
zz" 4 
Ghd’ t 
6ne" tL 
L9E"8 
£26°0 
SSht 
Sth’ 
162° 
B0n 1 
9zS" 1 
689°0 
nO *Z 
06€"0 
eer’ t 
zzire 
659°0 
9£9°0 
eis" 
£96"0 
Lhe" 
€hZ"O 
198°0 
6EL"0 
9€2°0 
100 
12071 
9180 
€Z0°0 
619°0 
2ee"0 
nSS"O 
1.96°0 
z£6"0 
259° 
zSh"O 
180" 0 
665° 0 
ese"o 


oucg 
ssey 


18°61 
99°61 
oh 6L 
6°61 
Li6t 
oe-et 
so-eL 
2S°@1 
chet 
cht 
6€°@t 
1z°et 
oz°et 
zo°gt 
86°L1 
Z6-Lt 
6L°Lt 
9272 
zL°Lt 
is°Lt 
IS Li 
en Lt 
SE"2t 
Gerut 
oe*kt 
birds 
2o°Lt 
HO" LE 
h6°91 
16°94 
18°66 
99°6t 
on Gt 
6e"6L 
tr°Gt 
oe"et 
$9°@L 
2s°@t 
ZheL 
ZHe 
6e"er 
1z°@L 
oz"et 
zo°et 
g6°L1 
feet 
6L° Lh 
OL“ Lt 
red a aL 
IS" Lt, 
is"Zt 
Bt" 21 
ort at 
Sz et 


SPST PITITIATIITIFIANANINANANNNNN NANA NNN AANA 


oe ee ee 


. 


+. ee eee ke ee et ee ee ee 
ayw7ataata2 


RESZSIISSSSSSSSSSSSIIISSSSSESSSSSSSSSssssssssssss 


woe (ry 
pulp 9 sunray 


6607 14 
zss" cl 
226°C 
zes@t 
ene'e 
a6e" tt 
S@Z" 9nSt 
oen6LEt 
ez9° 19st 
ze9° n2St 
EHO" ELIZ 
ther Sa: 
nO6' 6171 
91° Smt 
296° ZEOL 
len 2Z2 
S22" Out 
6S1° 0611 
156° 99€4 
S2S°Z7S91 
969° 9021 
GzS*i tL 
O26° E101 
296°255 
6EO* ESL 
nL9" hdZt 
th" Ln9 
Loz" Z6L 
998° 022 
SL9° 89S 
HSB" nite 
996° 86S 
266° 622 
LOS" 1z6 
2e1° OE 
1€S°OSOt 
228° 969 
922° t6n 
069° S9S 
On9° 6hS 
ELE" OZL 
19E° 02S 
961° 9 
1SZ* 90h 
829° 60F 
197° 2GC 
azn" 1SE 
Ize" ees 
O8L° Zh 
082. 6Sh 
ont .19¢ 
089° 922 
Lon Z2z 
9SZ"°Z1Z 


xn1g 
esey 


ee 0 ee ee 


4 


ine See ee ee ee 


-—aqnrpwoan ee 
SRRSBRISSSSSAILTS 
ROUMKKORRREARRROORN 


OCG K OOK TOODRON 


. 


QSILRAZESSSHES HL 


9hL'O 
'sSe°O 
osz°o 
‘S6I-t 
81270 
0z2°0 
90S" Sz 
oze*Z9ot 
OLh* thz 
010°612 
Oth’ 6hz 
OL1°L2Z 
ove’ 6st 
Ozn* COZ 
09Z°O€1 
oe’ €6 
660°St 
0e2*SSt 
oe2° eet 
061° E94 
OZ" 00Z 
010°S6 
OZ1* ht 
o1e’se 
OS’ 96 
Oz2°ZLt 
090° ee 
osa°zit 
OIs*2tt 
00s" ee 
OSE ESI 
0Z1°901 
One’ tut 
Oh6* ELL 
OSL* Eh 
OL Ott 
ZOn* eg 
ecees 
eLo°ee 
cri 99 
€Ze" SL 
'92°S9 
ced" WS 
@12°0S 
001" ne 
ezS" OE 
920° On 
ZH6° 19 
€s0°2S 
g862°0O 


8 


° 7. G 


BSZSSIS8333z 


3 
660.50600000000 


ZL O6E 
ZG" 6Ch 
220° Z0€ 
1467092 
OL9° 62Z 
o@i" het 
617" LhE 
ZEO™t1z 
Ln9* C€Z 
Ler eze 
21g°0zt 
ze" ece 
Z0€" @9E 
Oge’hIz 
£96" thZ 
giz" 292 
g6e" SOE 
LO" 62Z 
OL O€Z 
Ont’ net 
LOE" OT 1 
9€2° 071 
686" 9t 1 
nS9" 6! 1 
266°6S1 
ze9° 61 
2S6" tht 
91b"€Ot 
€z1°6Zt 
9ti"s9 

£90" 664 
£91780! 
6S9°@CL 
261°SZI 
e8t"ZOL 
C12" he 

hh" 96 

6Ln LL 

cLL° 944 
96n° 974 
€ez"6h 

9n6" 06 

€00° 191 
OLL°94t 
090° 9Zt 
959° 9h1 
Zon" Ol 
BLISS 

Ssz"ezt 


$ 


eee 8 ee 


AODRADAKRAAROTOORHOOKROKEL OOO 
= 


FRAIFSESASRE BONS 


- 
m 
4 


RYSVSRESBRAK 


L1°6 


668° ht 
HEE ES 
En" 9E 
Gin’ ce 
S06* 62 
Lineez 
€9G° On 
th’ ez 
Zee" be 
O71" On 
1Z6°h1 
ces" la 
n06* 9E 
000° 12 
SE0° Lz 
20€° 8c 
nL RZ 
26h° ES 
00° nz 
206° 61 
€ze*ct 
zen-et 
h90° HE 
esz°et 
1Zorlt 
166° 22 
Oh6° 91 
n9O" bh 
6LE* ht 
wore 

0S6° 02 
2te@" bt 
nSo"St 
SEO" ht 
620°Z! 
ens’6 

h6l"et 
eci-ol 
ele" er 
Cie°ht 
69S°S 

88Z°01 
toh" ht 
@6C°OL 
egtce 


880" hi 


ger ht 
99°Ht 
6S*ol 
2G*ht 
Shh 
thehe 
tern 
{e7hl 
6z°hR! 
€Z* hl 
Zeer 
20°ht 
e2°St 
es"ot 
9s"91 
hS"9t 
iS°St 
€r°ay 
zo°9ot 
tort 
t6°S! 
9e°Si 
2L°Sl 
69°SI 
09°St 
zo°st 
6e°St 
ZO°St 
10°St 
68°! 
98°ht 
99"! 
6S*kI 
LS* ht 
Sh°ht 
Ihre 
te°he 
lerht 
6c°ht 
€e"he 
Livht 
20° nt 
QL" 91 
es°got 
9S" 9 
nS" St 
ts°got 
eeegt 


13 


pone Sal Oe’ 


Le 


« 


We FIRE We ane, a Wd ne a I OO ae NY TR I 


es <= aa a 


! 
‘ 
‘ 
i 
| 
} 
\ 
{ 
{ 
i 
| 
i 
| 


= AS AE ee ae A Ee ee ee ae ee ee 


9° Oeez 
ccd" 9n98 
cen" o2el 
€80° 9cet 
6£6° 26h 
€OL° 116 
RO" h6EOL 
€02°S4S1 
TLe°Z 16 
9O0L°LZSI 
SS6" noel 
Z16° 198 
L9L° 9244 
226° O68 
662° 616 
SZR" COG 
€90° 626 
iL" ezso 
900° 109 
Son’ €098 
LIS "Eek 
ZOE" CG 
WOE" One 
BCE ENS 
L£E1°C 38 
951° LES 
G62" 999 
@99°22S 
080° 969 
ont’ 96L 
1€2° C29 
O1S* th? 
On6" SZ 
hSn° OSG 
[27 Bel 39 7 
cLh"Oln 
che” 66h 
090" 1S 
602° Sk? 
EL9°9L9 
one" hes 
61° GOn 
hin’ Sia 
Pr6° Ode 
ENG” t9€ 
GOS" Gre 
96°C Eh 
O24 GFE 
Sid ner 
Let" Onn 
eZ RSE 
92," Ont 
Swart Us 
OCE * ete 


yr tg 
CSeW 


| 
ee MM yy My is 


c— 
rhe 


* 


B5HRN 


N 
zt 
. 


ZESRSAR 


RAKRDKOOOOOKKROCD 


z 
mn 
. 


"8°6 


ORRAATC HSC AHOTRNODOS 


STGHHSSRARZSTSZBRSLRS 


049° LS% 
oie’ etz 


0l6°ZOL 
010° OF 
OSH’ tre! 
002° ZO 
On2°Z@1 
OSt°L2Z 
OZL° 101 
Oc eLt 
0¢9°6¢ 
0S9*hO1L 
OSL‘ Lh 
oer’ze 
Os? lg 
0e6°@S 
08h’ he 
oth ee 
oes’ 98 
O0S2°9L 
006° 9S 
090° 26 
09°79 
Onn’ 92 
090° nL 
000° LL 
ore-ee 
o9e" 92 
oeS* tL 
916° SL 
ont’ 99 
nen’ 7a 
09" Ih 
069° 1S 
0€6°9e 
096° 6 
016° 12 
010°99 
O€S* 2h 
2€0"SS 
nzo°er 
e2o°ee 
$n6"SS 
nen” ee 
L493" 60 
ts Ve ine 
Rint" On 
nag,” HE 
L£50° 26 
169°S7 


WF L2 


AOC; 


omy 


5 a 
a ae i alee 


ze et 1£0°0 
is°Lt 1€0°O 
ist +€0°0 
Qh°Lt 4€0°0 
SE°Lt t€0°0 
G2°Lt 1€0°0 
oz 2b t€0°O0 
trai 1€0°0 
LO°Lb e0°o0 
0°21 t€0°0 
6°94 1€0°0 
16°91 \€0°O 
10°61 Z90°0 
99°61 z90°0 
gn’ 61 7z90°0 
6E°64 z90°0 
bbr6s z90°0 
oe°et z90°0 
s9°et 790°0 
2s°et 290°0 
Zn Bt 290°0 
Zh et z90°0 
6e°el z90°O 
te-et 790°0 
oc’et Z90°0 
zO°et 290°0 
86° dt 290°O 
2é°Lt 290°O 
6L°L1 z90°0 
9L°11 290°C 
te ae A 290°0 
Sat 290°9 
is’Zt 290°0 
Br’ Lt 290°O 
seat 790°O 
Sc"Lt z90°0 
OZ" Lt Z90°0 
bi’at 290°0 
40°21 290°O 
nO" LE 790°C 
n6°91 790°0 
16°91 290°O 
te°6t S71°0 
oO BL S$zZ1°o 
on’ 61 Szl°o 
6E" Gt serra 
beét Szt"O 
0@°S1 gzi-o 
So" si gci"o 
23° Ru. Sc. 
ar’ et Sz1"o 
ent se1i"o 
er Oe octets 
scat Sct’o 
wits & ca 
mae BUR a4] 
EE A ee ESD 


002° Of 
Z6z" ece 
bie: aLz 
eso" Zen 
szi- 9L€ 
190° ehe 
609° sze 
90m 662 
G64" OnE 
99h" LEZ 
L6e°L1€ 
20L°6S1 
ShS* €€z 
‘100° 952 
060° 2nt 
566° 98€ 
hZO° Gl 
€h6°Olc 
699° 222% 
L9€° 621 
O19" Bie 
€6n° Sore 
Whe 6he 
06S° h/t 
192° Iel 
€EnE° OSL 
ZEE* SOS 
Ghz°Zet 
6Se°€Zt 
h2t°6et 
62t°SS1 
WZE* 921 
8Se° HO 
$96° 207 
S96°9€1 
ese" 2er 
800° 263 
2e6°OCI 
201°98 

6ce°Stl 
SOL BEL 
Sh9° fe 

LEn* hZt 
terse 
R629 

612° eet 
B29" 06 

706" TE 
OO REY 
419° ER 

920° 78 

GILL“ 9RE 
HO 2st 
006° £& 


“nT 
Cory, 


20°01 
£0"O1 
bb°o8 
19°08 
mZ°01 
@S°0t 


08°01 


80°01 
Loree: 
6L°6 
06°01 
98°03 
€s‘ol 
o9°0L 
9S°01 
Shot 
16°6 
S9°01 
SS°Zt 
99° Zi 
hS'Z 
19°24 
69°21 
tS°Zs 
th Zt 
zh°z 
oe" tt 
674k 
10°21 
eck 
€or ul 
9G" tt 
6h" Lt 
zer ue 
cov gt 
OL* bt 
hhh? 14 
€z° tt 
20°21 
oes 
n6"O% 
eertt 
zor ul 
ont tt 
9S" be 
Shoe 
26°01 
hort 
ceed 
za et 
caret 
00*ht 
2e° ot 
no’Et 


w2za 


PULA 


6€1°Oh 
@z2" EC 
Lez" 92 
409° On 
TEL 9 
e68°ZE 
6n1" OF 
€0L°6z 
669" 0¢ 
9SZ" nz 
611°6Z 
902° h1 
6L1°22z 
IGt°hz 
626° 1 
eeo°2e 
n9e°St 
@SS°0z 
G21°7 
9th 
etn" 2t 
992° 97 
@29°61 
956° €1 
19° 
ees"Zt 
ton Zt 
6ez°St 
CLE°OL 
oRe’S! 
Ene-€t 
2Se°St 
921°6 

va aA 
282" 1h 
£10°9t 
Wez"Lt 
9LE°Tt 
med 

207° 04 
989°Z1 
GZU°k 

hiL-Or 
S60" nL 
£1E°S 

Zen" Ot 
9978 

ofr tt 
176°6 

0S0°9 

1e6°S 

HOTEL 
€hh'e@ 

wire 


Feit te al] 
cern 


OB at Pee tte haere 


oe"er 
zo"et 
O67 21 
ZErLt 
6L°Lt 
9L7 24 
ze Lh, 
4S*Zt 
4S7et 
eh-2t 
Sse"2t 
Sz"Lt 
oe" Zt 
bird 
Let 
nO7 LE 
h6°91 
16°9t 
18°61 
99°61 
on 61 
6£°61 
wb"ét 
oe"et 
s9"et 
as"@t 
Zhet 
zn'@t 
ee"et 
tzet 
az-at 
20781 
e67L1 
zOrLt 
62° Lt 
927Lt 
zer2t 
1s72t 
1S2t 
Bne2t 
Se"Lt 
Sz"Zt 
Oz" Lt 
buat 
20°21 
nO“ LL 
n6"91 
16791 
18°61 


99" b.. 


on" Gt 
6E°6t 
rer6t 
oe" ei 


wt 
pure, 


2 


OSz*o 


. 


RRIRRERE 


. 


KS} 


3UB TSH 


9BE° Lh 
Les" OL 
€or ez 
10°26 
SLL*€OL 
She" 92 
208° 6€ 
oce" 19 
66h" 22 
600° Lt 
€9n°z9 
660° 92 
SSO°cr 
69Z°G1L 
S76" he 
base 
HLS ie 
Sse"0s 
Sh6" Oh 
z1e°e6 
9€1°9S 
BE6° hh 
916°9h 
ELL" th 
eze-et 
22@°Zh 
€0F* hz 
SOLIS 
O26" th 
ZEL° On 
9né° 92 
8Eh" 6h 
228° BE 
10%" 9h 
cer 2s 
19L°Zh 
ZLR°0Z 
LLS* LE 
209° 6¢ 
29161 
hOn" 9F 
SOn* th 
znO" Bi 
ZSH" 09 
106"S1 
Lz6° FE 


KATH 
Revere’ 


ae 


is"eL 
59° EL 
62°21 
€0°€L 
‘OL-et 
os"! 
On-Zt 
6°Z1 
99°Zt 
feet 
on°Z 
oorel 
86°Z1 
en-zt 
sel 
SE-SL 
Oe’ et 
06°Zt 
Lg°zt 
29°et 
HO"TSh 
9S°Zt 
co°eh 
€9°SE 
o1°st 
Se°st 
O06" ht 
2c°St 
sorst 
ee* ht 
26"ht 
6S" hl 
96° Et 
tent 
hhekt 
OE" HL 
eL°eL 
80° tl 
ne-et 
hE eb 
2o° et 
48°€1 
Olht 
ho EL 
2b*ht 
Eke 
ogres 
96° EL 
g9°et 
99° C1 
tL" ER 
ESE: 
Chet 
6h" EL 


Ww 2 & 
PUTA 


9 


or oe 
te Ma 


OES = STL 
£60°9 zs"@l 
€e2°9 ahr at 
nl6'S znr@t 
022" 6E°84 
eSi"L rar 
azim2 = oz"ak 
"60° 9 ZO°@t 
Chz'€ BTL 


972 6724 
290°S 6L°L1 
@20°2 oz" Lk 
S66°L werkt 
znir9 IS°Lt 
0s0"€ ts°2i 
796° h eh Lt 
2ze°S se"2t 
6LI°€ set 
O€6"h Or Lt 
o¢o"9 teen 
9¢S°2 20°21 
192.°@ nO" Lb 
ese*z n6°91 
109°S 16° 31 
Oh2*h 1e°6t 
erere 99°6t 


Qhe°z gn 6h 
t2n°9 6e°6t 
oeL"e bere 
0Z0-€ oe"et 
net€e s9°e8l 
eze"e 2S°@1 


1922 cneh 
Lio-e Zhe 
€e9" 1 6c"R1 
@Ls"F L2G 
n9Z"E oz"at 
61e°€ z0°@1 
2h6"t AG" 25 
902°¢ 26" et 
hire" Z 6L°é.1 
eee 92744 
BOLE ZL ut 
Seire Stal 
€2h' IS" et 
e6L°z ene at 
e26°2 SCr et 
€Le71 Stal 
s99°2 O2* et 
2€0°¢ oA 
ar’ t LO 
896" f hOm 
maint née" 1 
sist2 16°91 


Suan) woo. @ 


ene purty, 


Tiga Bact Se cessor 


wee en nnn ene nme mee KKH HK COOOO OOOO DOOOFOOOCOOODOOSO 


PEPESECECCCECCEEEEECEC ESE COP reer et eee ee rere herent 


14 


Tea 


nM AN 


ie Yale 


aan 


ee. 


Cate ne 


ye 


oan 


Poo ers, 


. 
Me 


a ae 


at. 


wad 


ae ass 
a, 


pe ae 
ehRe Fur ce ta me 


i 


a, et, 


269° LOE 
601° E62 
91S" Sab 
250° LEC 
101°62Z 
LZEr 
€SZ° 25S 
SE6°61S 
S10" €9Z 
Sh6" 46 
ces" Sh 
bE GOL 
es2°2 
908° S6 
€02°Sh 
626° 104 
O9L" 2 
sieved 
926° €84 
ZLO" HZ 
606° 8? 
mle’ t9h 
€10°Ons 
66°F 
090° Ont 
1ZO° tbh 


ei" Gh 
€n9" 08 


ORT” GA.HE 
246" LHOS 
OSL" LOES 
L9Z* Hes, 
065° ELOE 
HOS" S69F 


mnt? 
Fomre 


oze* et 
ooe" Zt 


089 
OES*ILE 


oor st 
OSh"9 


Oh" SOS 
002" EHS 
006° 942 
OIG" ILE 


rho 


coey 


ez°hz 
16°07 
€Z° 62 
68°92 
69° 1% 
ne" 22 
nent 
ero 
ZO" HZ 
nO" EZ 
IS* €7 
eect 
zo ze 
ene oe 


wea @ 


puis 


qqagaqeieatt 


38 


3 


ose #8 6 8 8 ee 


* 


° 


SCCELLLEEE 


g 


7 eo 8 8 oe eee 


. 


888888 


8 


EEEEL EERE ECEEEELEE 


ZIG" ZLZE 


SSE°B9L5 
169° HOES 
ShE* StSt 
see-oret 
nz9" eco 
One" Zest 


602° SShi 
nLe°EL9b 
O46" 1Sbh 
eZee thDl 
19° 628 
908°Z201 
Set” LEOt 
het" O56 
Sie-eett 
258° 106 
612° 906 


00z° Eze 
100° Olf 
Oh" Con 
9€8" 96S. 
96h"2Sh 
Li6°ZhE 
LnS* 60h 
€90° 002 
067° 6SE 
GOz*6LE 
862° OSC 
Zhe hte 
1ZQr 968 
6£6° 8G 
LS6" ENT 
9LO- OLE 
920° One 
206°S41 
1Z0° E27 
969° Ge 


xe 
s8ey 


’ 


0:00:06 000 


° 


RRERRE 


* 


Sag8ete 


8 


$e2°2SSt 
non” LS74 
Zth" 2eSe 
hhS’ Z10Z 
O16" 191z 


SOC’ €éht 
95h" 9621 


xT 
essen 


OLE” SEZ 


099" aht 


aucry 
Soy 


(encacicae. |' 


ae 
*. 


ws 


ios 
aad 
4s 
‘w 


$S3838 


pe 
cay 


288888 
pooteas 


a 
x 
a 


OOO ar 
ag se ho 
ReCeteracris 


« 


. 


88888ss 


15 


Tass TT 


6r' es 

br ky 
or"e: "s 
20°», s 
Q6" 21 9 
Zo" ds ; 
62°24 is 
geri "x 
mw OL & 02) 


pink FN LaH 


i ee 
are ah 


<a ee ee eed 


Se 
ig? 


x SEZSORRSLRLE 
Pee OSS Eee EON 
f% CRFRIASSTLELR 
WO w eM FTFeMNA FX 
see 

n& SBSRSERSRRRIRE 
Paar. nn id iar ke rae Wied i Se Se 
Pod on DOWe MNO Ww 
a2 we Nee ENN ee ee 


eee 8 8 ee lk ke ee 


A828 
zi 3888838338338 
37 QBSQARZSRARSS 


7 ee 8 8 ee le 


35 PEEP EPEeeeey 


yz SEUARGEUEE GREG UNaauSauannecayscenanuaazerasgqageagzs 
Ba sce vaue vuau ccd: daneeuauaesvacdnl-feivassesssintate 
Bq AcKMSsroMNwaAaNSAe Cae E ASO FOME TNS NSK IH THYIR RRS SSSRRSS 


ae ke 8 em we lee lt le le le ee ee ee he ee ee me 


gg 

#3 PePPEtES ‘aan MAD ENgE Hyaabnaerraseseass 
S25392 

SSERKSSE Sate 28 Deere ee ye ccceecs aes acces ccerace 


bs OELCEPEEESESICCCCCEOCLO CECE CEE CECCEEEE! PELE ELLE LEG 


ee 8 © 6 be ee eee ee em ee ee eH He ef 


N mem ON OM yw ero OF Lad ie un) 0 N -Ee Nn = © MONaAN wo at: 

g 5 BERET GRRSRR SS SRE SRR SRS RESO RR eee RR RSS SRA ARSE ER RE 
fh FON DADNNNEORANOOMAKRT TMTMOAANYONTTe Ire o 29 9:8 

Eee eee eR eee aOR Ree ASS RRA See SRIF GER RISER ERK RRES 
: : . 

gi SURRUASHRIGS EAARARSSAASS ASRS SRRGARS SRLS RRA LHS SYRLHTL 

Bq EZ RRAL TESLA AMOSAN ROOM RMnonr Haas eMeagRrNeeazraowsogoKeeRe 


oe @ 8 6 


ae ne nee Oe ne Se Se Se Ee SD eS ee ee ee 


16 


Dial del tet te el tee del ee ea a eee oe estan) 
oa ee ee ee a ae eS ae Oe I I A Oe Oe Oe OE a PE ORE SE ete oe alte Ae a 


